Introduction
============

Dental anxiety has been identified as a fear and anxiety situation occurred in patients against the stress of the dental operation, specifically generated for the dental interventions ([@R1]).

At the present time, current researches show the dental anxiety is still a problem despite the modern and technological developments at the dentistry area. In the studies conducted in order to identify the frequency of dental anxiety, the findings show that dental anxiety is seen with a rate of 21,3% -- 23,5% in the Turkish society. This rate is between 2,5% and 20% for the other populations. Especially for the population of young Saudies, dental anxiety frequency is 39% ([@R2]--[@R5]). Although there are many studies about the dental anxiety, it is reported that there is no exact result for the dental fear and anxiety levels because of the different cultures and traditions of the societies ([@R6]).

Dental anxiety which seen frequently, makes the dental operations hard for dentists and makes the treatment difficult, and it is reported that the dental anxiety and fear, are major obstacles for the protenction of dental health ([@R7],[@R8]). Dental anxiety and fear, cause the delays or absence in the dental appointments. It is shown in the researches, the patients who have dental anxiety and fear experience less dental health problem than the patients who have not dental anxiety and fear ([@R9],[@R10]).

If the factors cause the dental anxiety and fear are known, it may decrease the anxiety levels for the dental examinations and may help the patients for an efficient and easy dental examination. It is reported that the environmental and psychological factors take role in the occurrence of dental anxiety ([@R11]). In the literature, it is shown that the dental anxiety has been affected by the age, gender, marital status, education level, occupation, personel inclination and the painful experiences during the dental treatments ([@R12]--[@R15]). In the studies conducted for Turkey and the other countries, it is reported that woment have more dental anxiety and fear than men ([@R3],[@R16],[@R17]). Beside that, more frequent dental anxiety reported for the singles and members of lower education and socioeconomic levels ([@R16]).

As a result of data obtained from literature, it has been seen the dental anxiety is a widespread problem in the society and causes the delays for the dental examinations and enables the impairments of dental hygiene. At the same time, the dental anxiety and fear makes the dental examination uneasy and may cause the complications during the operations. In this context, if the dentists know the factors caused the dental anxiety before the treatment, and take precautions which may lower the anxiety and fear, it makes the dental operations more easy and prevent the complications which may occur.

Now a days, dental anxiety and fear have a negative impact on oral and dental health. It also causes complications and cost increases. In the light of data, we aimed to research the frequency of dental anxiety and factors which may cause dental anxiety for the patients who applied our dentistry clinic. We believe that the results obtained can also be used to reduce dental anxiety.

Materials and Methods
=====================

**The Type of Research:** The population of our cross-sectional research formed by all the patients applied to the faculty of dentistry between the dates of August 2018 and October 2018, who are volunteer and matching our criteria. Since the size of the universe is not known, the sample size is calculated from the formula (n = t^2^ \* p\*q / d^2^) in calculating the sample size. The incidence of dental anxiety was reported as 20% in literatur so we made a sample calculation by accepting 20% incidence of dental anxiety ([@R3]). It was found that at least 245 people should be included in the study. Our study was carried out with more than this number of participants. Our research has been started after the permission of hospital chief physician and the assize which dated 19.07.2018 and numbered 13/02 of the Fırat University Faculty of Medicine Noninvasive Researches Ethical Commitee.

**Data Collection Tools:** A socio-demographic questionnaire form which contains twelve questions formed by the literature review has been used in order to obtain the independent variables of our study.

In order to measure the dental anxiety scores and trait anxiety situations which are the dependent variables of our study, modified dental anxiety scale and trait anxiety inventory have been used. All questionnaire forms were read to the participants by the researcher and asked to answer the questions. Firstly, questionnaire forms were applied to a group of 20 participants and the intelligibility of the questions were evaluated thanthese data were included in the study. In general, all questions were answered by the participants. The average time to answer all questionnaire forms were 15 minutes. The same researcher then applied the questionnaire forms to all participants.

Modified dental anxiety scale (MDAS) formed by the Humphris et al. in 1995 and used for the evaluation of dental fear and anxiety ([@R18]). A questionnaire which formed by five questions, and filled by the participants themselves, examines specifically dental anxiety. The first four questions of MDAS, produced upon the bases of Dental Anxiety Scale (DAS) and fifth question planned in order to measure the fear and anxiety against an injection into the mouth.

Each questions of the questionnaire contains five scores varies between no perturbation and excessive perturbation in order to measure the perturbation level of participants. Minimum 1 and maximum 5 scores are obtained by each question and minimum 5 and maximum 25 scores are obtained by the whole questionnaire. Ilgun et al. (2005) conducted a study to measure the validity and reliability of MDAS for Turkey and it is reported that MDAS is valid and reliable for our country. MDAS Turkish questionnaire, Cronbach\'s alpha was 0.81 and the distribution of answers to each question was found to be normal. The cut-off score is 19 for MDAS and 19 and plus scores show high level of dental anxiety ([@R19]).

In our study, Situational-Trait Anxiety Inventory (STAI), Subjective Self Perception Tests have been conducted to evaluate trait anxiety levelts independent from dental anxiety. STAI, is an inventory developed by Speilberger and Gorsuch (1964) in order to measure the trait and situational anxiety levels in the normal and abnormal individuals. Necla Oner has showed its validity for the Turkish society and it has been transleated into Turkish as "Durumluk-Sürekli Kaygı Envanteri" ([@R20]). Öner et al. reported that the trait anxiety inventory Cronbach\'s alpha score was 0.83 and the state anxiety inventory Cronbach\'s alpha score was 0.94. STAI measures the levels of situational and trait anxiety and has two different scale formed by twent articles. STAI is an easy inventory which individuals can answer themselves. Both of scales can be applied at the same time. If the inventory applied to individuals who are illiterate, articles are read by applier and answers are transferred into the form by the applier again. It can be applied to individuals who are conscious and older than fourteen. It is reported that there is no need to a special training to apply this test ([@R21]). In our study, only trait anxiety scale has been used to measure the trait anxiety levels of participants.

In the response of trait anxiety scale, according to the feelings, thoughts or behaviours expressed by articles, it is demanded to choose and mark one of those options; "Almost never", "Sometimes", "Many times", and, "Almost always". There are direct and reversed expressions in the scales. In the expressions which are positive (reversed), 4 valued answers show lower anxiety and 1 valued answers show higher anxiety. While these expressions converted into the scores, 1\'s get 4 value and 4\'s get 1 value. In the direct expressions point negative feeelings, 4 valued answers show highest anxiety. In the end of questionnaire, higher scores of participants mean the higher level of anxiety.

The data are collected by the dentists in the dentistry policlinic by using socio-demographic questionnaire, MDAS form and STAI inventory with the face to face meeting technique.

All the individuals who are volunteer and older than 18 included into our study. The individuals who are not volunteer, younger than 18 yeasr old, having recognized anxiety, receiving anxiety treatment, having psychiatric or neurological diseases which prevents communication and evaluation of questionnaire are excluded from our study.

Our study has been conducted after taking necessary permissions from related faculty administration and from the ethical committee of Fırat University.

**Data Analysis:** The obtained data by our study has been analysed and presented with the SPSS 22.0 (SPSS for Windows, version 22.0, SPSS Inc., Chicago, IL, USA) programme by conducting error controls, descriptive tables and statistical analysis. Descriptive data presented as ± ; percents and averages. Dual variables tested by student t-test, and multi-variables tested by One-way Anova and Tukey\'s post hoc analysis. In the analysis of two different numeric data obtained by MDAS and STAI scales, Pearson\'s corelation analysis has been used.We have considered the data statistically significant in the 95% confidence interval and p\<0,05.

Results
=======

The mean age of 342 participants included in our study was 34.41 ± 11.78 (min = 18 max = 74). 59.1% of the participants were female (n = 202) and 40.9% (n = 140) were male. 62.9% (n = 215) of the participants were married. When we examine the occupations of the participants, housewives were the largest group with 28.4%. It was seen that 83.6% of the participants perceived their income levels as sufficient ([Table 1](#T1){ref-type="table"}).

###### 

Descriptive features of the participants

  Variable                Number   Percent
  ----------------------- -------- ---------
  **Gender**                       
  Female                  202      59,1
  Male                    140      40,9
  **Marital status**               
  Married                 215      62,9
  Single                  127      37,1
  **Occupation**                   
  Housewife               97       28,4
  Officer                 80       23,4
  Employee                93       27,2
  Unemployed and          72       21,1
  student                          
  **Income**                       
  Insufficient            56       16,4
  Sufficient              286      83,6
  **Age**                          
  \<40 year               230      67,3
  ≥ 40 years              112      32,7
  **Educational level**            
  Did not finish high     81       23,7
  school                           
  Finished high school    261      76,3

Of the participants, 42.1% (n = 144) had fear of dentist. 56.4% of the participants had a history of painful and hard dental examination. The most common cause of admission to the dentist 26.0% of the participants was tooth filling. 78.9% of the participants were applying to the dentist as long as they had complaints. 36.8% of the participants brushed their teeth once a day. The most common bad habits affecting the dental health were smoking with 27.5% ([Table 2](#T2){ref-type="table"}).

###### 

Distribution of attitudes and behaviors of the participants about oral health

  -----------------------------------------------------
  Variable                           Number   Percent
  ---------------------------------- -------- ---------
  **Fear of dental examination**              

  Yes                                144      42,1

  No                                 198      57,9

  **Painful and difficult tooth**\            
  **extraction experience**                   

  Yes                                194      56,7

  No                                 148      43,3

  **Cases presented at the**\                 
  **clinic**                                  

  Tooth extraction                   77       22,5

  Filling                            89       26,0

  Dental canal treatment             45       13,2

  Dental prosthesis                  23       6,7

  Dental surgery                     40       11,7

  Check-examination                  68       19,9

  **Inspection frequency**                    

  First                              26       7,6

  When I have a complaint            270      78,9

  Every 6 months                     26       7,6

  Every 1 years                      20       5,8

  **Tooth brushing habit**                    

  Irregular                          107      31,3

  Regular brushes once a day         126      36,8

  2 times a day                      86       25,2

  3 times a day                      23       6,7

  **Bad habits for dental**\                  
  **health**                                  

  Smoking                            94       27,5

  Alcohol                            3        0,9

  Tooth squeezing                    34       9,9

  Nail biting                        14       4,1

  Hard thing biting                  27       7,9

  Not                                170      49,7
  -----------------------------------------------------

The mean score of the participants from the Modified Dental Anxiety Scale (MDAS) was 13.13 ± 4.48 (min = 5 max = 25). Of the participants, 15.2% (n = 52) had MDAS score of 19 and over with dental anxiety. The mean score of trait anxiety was 44.33 ± 8.29 (min = 22, max = 65). The history of dental fear and difficult dental examination was significantly higher in patients with dental anxiety. (p\<0,005) ([Table 3](#T3){ref-type="table"}).

###### 

The relation of dental anxiety with dentist fear and hard dental examination

  --------------------------------------------------------------------------------------------------------------------------------------------
                                     No dental anxiety   Dental anxiety   Total        P Value                                  
  ---------------------------------- ------------------- ---------------- ------------ ------------- ------------ ------------- --------------
                                     **Number**          **Percent**      **Number**   **Percent**   **Number**   **Percent**   

  **Fear of dental examination**                                                                                                

  Yes                                99                  68,8             45           31,2%         144          100           

  No                                 191                 96,5             7            3,5%          198          100           **p\<0,001**

  **Painful and difficult tooth**\                                                                                              
  **extraction experience**                                                                                                     

  Yes                                152                 78,4             42           21,6          194          100           

  No                                 138                 93,2             10           6,8           148          100           **p\<0,001**
  --------------------------------------------------------------------------------------------------------------------------------------------

When we evaluated the relationship between sociodemographic characteristics and dental anxiety scores, MDAS scores were significantly higher in women, those with fear of dentists and in patients with painful dental examinations in the past (p \<0.001). Dental anxiety scores were higher in the housewives than the officers and unemployed participants. When we examined the effect of bad habits on MDAS scores, MDAS scores of those with teeth grinding were statistically higher than cigarette users. The trait anxiety score was significantly higher in women, over 40 age, married, insufficient income, low education and participant with dental fear (p\<0,05). Trait anxiety scores was higher in participants who went to irregular dentist control than those who regularly visited (p\<0,01) ([Table 4](#T4){ref-type="table"}).

###### 

Relationships some variable with MDAS and STAI score

  Variable                         Number   MDAS Score   Statistics   STAI Score     Statistics          
  -------------------------------- -------- ------------ ------------ -------------- ------------ ------ --------------
  Female                           202      14,27        4,52         **t=5,89**     45,14        8,53   **t=2,19**
  Male                             140      11,50        3,89         **p\<0,001**   43,18        7,58   **p=0,03**
  **Age**                                                                                                
  \<40 years                       230      13,30        4,43         **t=0,98**     43,59        8,14   **t=2,44**
  ≥ 40 years                       112      12,79        4,57         **p=0,33**     45,88        8,14   **p=0,02**
  **Educational level**                                                                                  
  Under high school                81       13,49        4,42         **t=0,83**     46,85        8,88   **t=3,20**
  High school                      261      13,02        4,50         **p=0,41**     43,56        7,83   **p\<0,001**
  **Marital status**                                                                                     
  Married                          215      13,36        4,56         **t=1,23**     45,08        8,58   **t=2,19**
  Single                           127      12,75        4,32         **p=0,22**     43,08        7,37   **p=0,03**
  **Income**                                                                                             
  Insufficient                     56       13,30        4,32         **t=0,31**     46,98        8,75   **t=2,66**
  Sufficient                       286      13,10        4,51         **p=0,76**     43,82        8,00   **p=0,008**
  **Fear of dental examination**                                                                         
  Yes                              144      15,59        4,19         **t=9,98**     45,40        9,05   **t=2,06**
  No                               198      11,35        3,78         **p\<0,001**   43,56        7,45   **p=0,04**

In our study, we examined the effects of trait anxiety on dental anxiety. There was a weak but statistically significant correlation between trait anxiety scores and dental anxiety scores (p\<0,001) ([Table 5](#T5){ref-type="table"}).

###### 

Relationship between trait anxiety and dental anxiety score

                   STAI score                               MDAS score
  ---------------- ---------------------------------------- ----------------------------------------
  **STAI score**   1,000                                    r=235[\*\*](#TF1){ref-type="table-fn"}
                                                            p\<.001
  **MDAS score**   r=235[\*\*](#TF1){ref-type="table-fn"}   1,000
                   p\<.001                                  

Correlation is significant at the 0.01 level (2-tailed). r = spearmans\'s correlation coefficient

Discussion
==========

It was observed that the frequency of dental anxiety was significantly higher in women than men. Nearly all of the literature surveys reported that female gender was a risk factor for dental anxiety ([@R6],[@R15],[@R22],[@R24],[@R25]). The data we obtained were consistent with the literature and the frequency of dental anxiety was significantly higher in women. In our study, it was observed that educational status and marital status did not have a statistically significant relationship with dental anxiety. In the literature, while there is a decrease in the level of education in the literature, there are no significant relationship between education levels and dental anxiety scores. Our study failed to explain the relationship between education level and dental anxiety ([@R25],[@R28]).

Yıldırım et al. reported that there was no relationship between marital status and detal anxiety levels and Egbor et al. found that dental anxiety was higher in singles ([@R25],[@R29]). The data obtained by Egbor et al. although it is contradictory with our data, it is thought that the relationship between marital status and dental anxiety should be investigated further.

In literature data, it was reported that dental anxiety scores were higher in younger ages ([@R15],[@R22],[@R30]). In our study, although not statistically significant, dental anxiety scores were found to be higher in individuals under 40 years of age. It has been reported that dental anxiety decreases as people get older, depending on their previous experience ([@R24]). In our data, the high level of dental anxiety score under 40 years of age was similar to this hypothesis.

In our study, dental anxiety rates were higher in housewives than other groups. In the majority of literature, there was no significant relationship between occupational and dental anxiety and our findings could not be supported by literature data ([@R15]). In a study conducted in the Indian population, dental anxiety in housewives and students was found to be significantly higher than other occupational groups and found to be consistent with the data we obtained ([@R24]).

In our study, dental anxiety was found more frequently in women, so dental anxiety in housewives may be more frequent in housewife. Considering this situation, it may be useful to investigate the relationship between occupation and dental anxiety in subsequent studies.

Locker et al. reported that painful dental experience is the most important determinant of dental anxiety ([@R31]). When we examine the literature data, it has been reported that bad experiences in the past increased dental anxiety ([@R26],[@R30]). The data we obtained were similar with the literature and it was thought that bad experiences in the past were statistically significant with dental anxiety levels. According to our data and literature, it can be said that the experience of difficult dental examination in the past is an important determinant of dental anxiety. In the literature, it has been reported that dental anxiety leads to disruptions in dental visits and oral hygiene ([@R24],[@R26]). In our study, it was observed that the frequency of dentist control decreased and the brushing habits were irregular when the dental anxiety score increased. Our findings are consistent with the literature findings, and dental anxiety has a negative effect on the oral and dental health of individuals.

The literature also suggests that the relationship between continuous anxiety and dental anxiety is weak correlation in some research and strong correlation in other research ([@R32]--[@R34]).

Mendez et al. reported that continuous anxiety may be a predisposing factor for dental anxiety ([@R34]). Correlation between dental anxiety and trait anxiety in our study, it was suggested that dental anxiety could be seen more frequently in patients with continuous anxiety.

When we investigate the literature data, it is reported that dental and continuous anxiety are higher in females than males ([@R33],[@R35]). As expected, both dental and trait anxiety were found to be high in women in our study. Based on this data, it was thought that dentists should be more careful in terms of anxiety in female patients. In our study, the effects of other sociodemographic characteristics on both dental and trait anxiety were not observed. There was a significant relationship between age, education, marital status, income level and trait anxiety, but no statistically significant effect on dental anxiety.

Fuentes et al. it was emphasized that only female sex affects both dental and trait anxiety and dental anxiety has different specific characteristics from trait anxiety ([@R33]). In our study, the literature data was supported and it was found that the factors affecting both anxiety differed despite the positive correlation between dental and trait anxiety.

According to the data obtained from our study, it is thought that the factors affecting both anxiety levels are well known and also the factors that may cause dental anxiety can help patients overcome their anxiety and provide better dental health and treatment.

Dental anxiety increases the likelihood of complications during dental intervention, as well as impairing the oral and dental health of people. Dental anxiety scores increase in women, housewives, young patients, those with a history of painful and difficult dental examinations, those who declare a fear of dentist and those with anxiety disorders. It has been observed that dental anxiety individuals may have a negative effect on the tooth examination and oral health. We can prevent possible complications by questioning the factors that may cause anxiety in the patients before dental examination and we can estimate the risk of the people in terms of oral health.

We sincerely thank management of Fırat Faculty of Dentistry.

[^1]: **Funding:** None

[^2]: **Competing Interests:** The authors declare that this manuscript was approved by all authors in its form and that no competing interest exists.
